The purpose of this study is to estimate the Malmquist productivity change index for a corporate sector in Bangladesh. In addition to estimating the Malmquist productivity change index, the reasons of productivity change are also investigated. The study shows that productivity is increased by 1.3 percent per year over the period 2006-2012. This growth is due to increase in efficiency by 4.1 percent per year and decline in the catching up by 2.7 percent per year. A study of leverage ratios of the productivity growth and the productivity declined industry shows that there is a mismatch between the leverage ratios of the two groups. Moreover, a relationship study shows that the Malmquist productivity change index or its components and the traditional measures of the corporate performance present different aspects of corporate performance. The study suggests using the Malmquist productivity change index as a proxy of corporate performance when checking the effect of leverage on performance and effect of performance on leverage. Finally, the study ends with the suggestions for the managers for the productivity improvements.
Introduction
The corporate sectors of Bangladesh are growing substantially and playing substantial role in the growing economy of Bangladesh. To grow more efficiently, it is important for a firm to study its productivity and to take measures, if necessary, to improve the productivity of the firm. In addition, the productivity analysis is of interest to management, regulators, employees, and governments. According to Kendrick (1993) , productivity is a very important issue at personal, company, industry and national level. Hence, productivity study is an utmost important activity to the interest groups. Under the importance, the broad objective of this study is to analyze the productivity of a corporate sector of Bangladesh. productivity declined industry, (iv) to determine the correlation coefficients between the Malmquist productivity Index and its components and other traditional measures of corporate performance in order to check whether the two type indicators express the same aspects of the corporate performance, and (v) to measure and analyse the partial productivity.
This study reports and suggests using a productivity change ratio called Malmquist productivity change index as the measure of corporate performance for four reasons. Firstly, productivity analysis by using the Malmquist productivity index provides the reasons of productivity change and the magnitudes account for the reasons. In other words, what is the reason of the productivity change: technical efficiency change or technical change? And how much of the total change is because of the change in technical efficiency or technical change? Secondly, whereas the other types of productivity are estimated by using either one input or one output, the Malmquist productivity analysis can take into account multiple inputs and outputs to calculate the productivity change index. Thirdly, there is no need of any behavioral assumption like profit maximization or cost minimization. Finally, do not need price data of the input and outputs. For the above advantages, this study uses the Malmquist productivity index to analyze the productivity of the corporate sectors in Bangladesh.
In order to achieve the objectives, this study uses data from 14 pharmaceuticals companies listed at Dhaka Stock Exchange Limited-the main stock exchange of Bangladesh for seven years: 2006-2012 and The data is collected from the annual reports of the companies reserved at Bangladesh Securities and Exchange Commission library, Dhaka Stock Exchange Limited library, Chittagong Stock Exchange Limited library and University of Liberal Arts library.
This study claims three academic contributions. Firstly, the study provides new and original empirical evidence from the data of pharmaceuticals sector in Bangladesh. Secondly, this research showed that the Malmquist productivity change index and its components and the traditional measures of corporate performance present different aspects of corporate performance. Thirdly, this study proposes to use Malmquist productivity change index and its components as the proxy of corporate performance and to check the effect of leverage on performance and effect of performance on leverage.
The rest of the study is organized as follows: the section 2 discusses about the productivity management and the related ideas: concepts, importance, sources, management, and measures; the section 3 deals with the concept of the models of the study, and allied matters: specification of the model, basic and pictorial presentation of the output distance functions, Malmquist index, the Malmquist productivity index and its decomposition, returns to scale, and data envelopment analysis (DEA); the section 4 discusses about the data of the study and their characteristics, the section 5 presents the results of the study and their analyses and the section 6 presents conclusion of the study and the future research directions.
Productivity
The word "productivity" was, probably, first introduced by a French Mathematician-Quesnay in a piece of writing in 1766 (Sumanth, 1998) . Unfortunately, the words productivity and efficiency are used interchangeably by many people. But they are different in exact definition. Increase in efficiency does not pledge increase in productivity and increase in efficiency is a necessary condition to increase in productivity, but not sufficient condition. Efficiency is defined as actual output divided by standard output whereas productivity is equal to actual output divided by input consumed. As formula, efficiency and productivity are defined as equation (1) (1)
Importance of Productivity
Increase in productivity is expected in all levels-national, industrial, company and personal (Kendrick, 1993) . At personal level, increase in personal productivity results in increase in organizational productivity and the person's living standard. At national level, higher productivity causes in higher economic and national growth. At company level, higher productivity at company level ensures lower per unit costs and price, higher profitability, and higher competitive position in the market. At industrial level, higher productivity at industrial level strengthens the position of the industrial sector in the home and abroad markets. Thus productivity management is very important to the all concerns.
Sources of Productivity
Productivity growth can be from one of the four sources: new technology & methodologies, energy utilization, investment and attitudes (Smith, 1993) . Introducing new technology or methodology or up-gradation of the technology or methodology can be a source of the productivity growth and introducing or up-gradation generally www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 7, No. 8; 2015 requires the investments. Another source of the productivity growth may by use of the energy. The use of energy may be from any source, even may be from human mind. The attitudes of employee, employer and management may be the important sources of the productivity growth. From wherever productivity comes, subject to performing standard quality, social responsibility, and performing other management responsibilities, are most welcome by the decision making units.
Productivity Management
There are four steps in the productivity management (Sumanth, 1998) : measurement, evaluation, planning and improvement. The first step of the productivity management is the productivity Measurement. The productivity is measured from one of the three points of the views. Firstly, the present level of productivity is computed and compared with the productivity of the other decision maker for the necessary actions. Secondly, estimating productivity of one period and compared with the other period of the same decision maker. Finally, the productivity of a decision making unit can be studied including many DMUs and periods. This procedure is used in this study to study the productivity of the sample firms. The relevant concern should follow the steps in the continuous manner after every period.
Productivity Measures

Productivity Ratios
To generate the outputs, firms uses the inputs, and the inputs are processed to generate the outputs in the production process. In other words, the conversion cycle is the inputs to the process, from the process to the outputs ( Figure 1 ). The productivity ratio measures the productivity of this transformation process: how much/many outputs are produce by using the inputs. The higher ratio means the higher productivity and the lower ratio means the lower productivity. The productivity is defined as equation (2).
The figure-1 shows the input-output process. In order to compute the productivity ratio of the firm, the input and output variables data are compulsory. The productivity analysis is a data sensitive technique. The use of more inputs and outputs variables, makes the decision making unit more unique and increase the possibility of comparison with the less numbers of DMUs. As a result, measuring the number of inputs and outputs variables as reasonable as possible is very important. In general, the input variables are capital which may be physical, financial or inventory capital, labour which may be number of labours, number of labour hours, or labour costs: wages & salary, energy costs which may be, oil, gasoline, or other energy costs, and materials costs. The output variables may be gross outputs, net output, may be products, or services.
Based on the number of inputs considered in the productivity calculation, productivity measurement can be divided into three groups: partial productivity, total factor productivity, and total productivity. The three types of the productivity are discussed briefly here. Partial productivity: Partial productivity (PP) is the quotient obtained by dividing an output by an input of the production. In this regard, we can say capital productivity, labour productivity, material productivity, energy productivity or other input productivity. The advantage of the using and estimating partial productivity index as the index to present corporate performance is that it is easy to calculate, interpret and understand. The disadvantage is that it is overstated. For the better understanding, assume, O = output, L= labour, C = capital, E = energy, M = materials, m = other inputs. Symbolically, partial productivity (PP) is defined as equation (3).
Total factor productivity (TFP) is the quotient of dividing the output by the capital and the labour. This measure 
Total productivity (TP) is the quotient of dividing the output by the all inputs used in the production process. The advantage of the total factor productivity is that it considers all of the inputs used in the production process and the disadvantage is that it is difficult to calculate, understand and interpret. Symbolically, TP is defined as equation (5).
Based on the objective of the productivity analysis: output maximization, input maximization or both together (output maximization and input minimization), the productivity analysis can be divided into three: output oriented productivity analysis, input oriented productivity analysis and additive productivity analysis. In an output oriented analysis, the objective is to increase in outputs as much as possible for a given level of inputs. In an input oriented analysis, the objective is decrease in inputs as much as possible by keeping outputs as constant.
In the additive productivity analysis, the inputs are decreased as many units as possible and the outputs are increased as many units as possible. For the details in productivity management see Christopher (1993 ), Sumanth, (1998 , Belasco (1990) .
The Concept of the Model
Specification of the Model
Determining input and output variables in order to estimate the productivity of the sample firms are one of the biggest challenges of this study because of very limited empirical research in this field. However, Margaritis and Psillaki (2010) used two inputs: labour and capital as input variables and value added as output variables, where the input variables-labour is measured by total labour and capital is measured by fixed assets. The output variables-value added is defined as net profit plus depreciation and labour cost: wages plus salaries plus benefits. The first part (net profit plus depreciation) is the return to capital (capital, land, and assets) and second component (wages plus salaries plus benefits) is the return to labour. In addition, Berger and Bonaccorsi (2006) used total equity to total assets and return on equity as inputs and output variables respectively. Lin, Liu, and Chu (2005) used assets and equity as inputs variables and operating revenue and net income as output variables in order to assess efficiency of the Taiwan's shipping industry.
Data envelopment analysis is a data sensitive technique. Using more number of inputs and outputs variables make the DMUs unique and less possibility of being compared with the more numbers of best practice branches. As a result, as the number of inputs and outputs variables increases, the possibility of being efficient increases and vice-versa. In addition, sample size variables should be substantially more than number of outputs times number of inputs. Mostafa (2007) indicated that sample size should be more than three times of bigger between number of inputs and number of outputs.
In order to select the inputs and outputs variables for this study, this study considered all of the input and output variables available from the literature survey (Table 1) . From the literature survey, seven variables are available as input variables and four variables as output variables. A correlation coefficient analysis is conducted in order to check the multi-colinearity and reduce the number of the variables. Table 2 shows the correlation coefficients of the all possible pairs of the input and output variables. The coefficients show that total fixed assets are strongly correlated with total debt (0.84), total equity (0.96), and total assets (0.97). Among these four variables, total fixed assets is selected as one of the input variables. The variables: wages & salary and total expenses are strongly positively correlated (0.90). Between these two variables, wages and salary is accepted as the second input variable. Finally, for the analysis sample, total fixed assets, and wages and salary are selected as input variables. In the case of output variables, sales or revenue and net profit is strongly positively correlated (0.94). From these two variables, net profit is selected as an output variable. And the second output variable is value added. Thus the input variables are total fixed assets and wages and salary and the output variables are net profit and value added. The ratio variables do not follow convex to the origin characteristics, hence: total equity to total assets is not considered as input variable and for the same reasons return on equity is not considered as output variable in this study. In addition, a sensitivity analysis is conducted by using an alternative combination of variables-total assets and total expenses as input variables and sales or revenue and value added as output variables. The sensitivity analysis has produced the similar results to the main analyses.
At the time of the analyses, it is assumed that for an input variable "less is better" and for an output variable "more is better". The Figure 2 presents that industries in the study uses fixed assets and salary & wages as the input variables and produces net income and value added as the output variables. 
Output Distance Function
The Malmquist Productivity Index can be constructed by one of the two ways: by using the ratios or by using the distance functions. Mlima (1999) constructed the Malmquist productivity index as a ratio of the Malmquist output-quantity index to the Malmquist input-quantity index. As an alternative, the Malmquist productivity index can be constructed by using the distance functions. The use of the distance functions enables consideration of multiple inputs and multiple outputs. In addition, there is no need of the profit maximization or cost minimization assumption when the Malmquist productivity index is constructed by using the distance functions. This study determines the Malmquist productivity index by using the distance functions.
Malmquist productivity index are divided into two: Malmquist input-productivity index and Malmquist output-productivity index. The Malmquist input productivity index is constructed based on the input distance Vol. 7, No. 8; 2015 functions and the Malmquist output productivity index is constructed based on the output distance functions. An input distance function describes possible maximum decrease in inputs for a given outputs and an output distance function describes possible maximum increase in outputs for a given inputs level. The value of a distance function is varying between 0 and 1. In this study, Malmquist output productivity index is constructed.
In order to define the distance function, consider, a sample of n DMUs and a production technology that by using input producing output in the time period t = 1…T. For considering multiple inputs and outputs, the inputs and the outputs vectors are considered by using inputs,
( 1 , − − −, ) the firms produces outputs, ( 1 , −, ) in the time period t =1…T. Assume, P t is the output set. Now, in the set builder form, the output set is:
can produce at time t} where, t = 1…T Shepherd (1970) distance function that is used for the Malmquist output productivity index is as follows:
The value of the distance function is less than or equal of one i.e., 0 ≤ D (y x) ≤ 1 when y is in the output possibility set, i.e. y ∈ P(x). The value of the distance function is equal to one, i.e. D(y x) =1 when y is on the frontier line and the value of the distance function is less than one, i.e. D(y x) <1 when y belongs in the other area of production possibility set except on the frontier line. If the value of the distance function is one, the DMUs efficient and otherwise not efficient.
The following Figure 3 is a pictorial presentation of the output possibility set and the distance functions for the firm using one input and producing two outputs. indicates the output distance covered by the decision making unit from the production point (O) to the frontier (B t ). The inverse of the D(y x) indicates the proportional increase in the present output (A t ) to reach at the frontier (B t ). By using figure-3, at : ( ) = < 1 , and at : ( ) = = 1 . The firm producing output at A t is inefficient as the point is under the frontier curve. On the other hand, the firm producing at B t point is efficient as the point is on the respective frontier point. To be efficient, the proportional increase of the present output level (A t ) to reach at frontier lever (B t ) is . Figure-4 shows a production point and a frontier at time t and the production point and the frontier at time (t+1). By using the firms' outputs production points and the frontiers, the distance functions are estimated as follows.
. By using the four distance functions, the Malmquist productivity change index is constructed.
www Vol. 7, No. 8; 2015 Figure 4. Distance functions and productivity indices
Malmquist Index
Malmquist (1953) proposed to compare the inputs of one period to the inputs of another period in terms of the maximum factor to reduce the inputs of one period subject to the production of the same outputs. This idea is known as Malmquist input index. Later, based on the Malmquist input index, the Malmquist output index is also developed by a researcher.
Malmquist Productivity Index and Its Decomposition
The Malmquist productivity index is used to discover the productivity difference between the two firms or one firm over the two periods of time. Malmquist productivity index is the geometric mean of the Malmquist index at the period t and t+1. There are two Malmquist productivity indices: input-oriented Malmquist productivity index and output-oriented Malmquist productivity index. An input-oriented Malmquist productivity index is constructed by using input distance functions those describes maximum reduction in inputs by keeping outputs constant and an output-oriented Malmquist productivity index is constructed by using output distance functions those describe in maximum increase in output by keeping inputs constant. In this study, Malmquist output productivity indices are studied.
According to Caves, Christensen and Diewert (1982) , the output based Malmquist productivity index between the period t and (t+1) is as equation (6).
Where the notation MPI denotes the Malmquist productivity index between the two periods. The superscript (t, t+1) denotes the time periods and the subscript (o) denotes the orientation. The notation D denotes the distance function. Malmquist productivity index is the geometric mean of the two Malmquist index at the period t and t+1. The first ratio under the square root is the Malmquist output index at time t ( ) which measures changes in the output from period t to period (t+1) by using period t frontier as the benchmark and The second ratio under the square root ( +1 ) is the Malmquist output index at time (t+1) which measures changes in the output from period t to period (t+1) by using period (t+1) frontier as the benchmark. In the case of output oriented Malmquist productivity index, the index is equal to zero (MPI=0) indicates no productivity change, the Malmquist productivity index is less than one (MPI<1) indicates productivity decline and the Malmquist productivity index is greater than one (MPI>1) indicates productivity growth.
By rearranging the equation (6), Färe et al. (1989) proposed the Malmquist productivity index as a product of efficiency change and technical change as equation (7).
In equation (7), the first term in front of the square root is the ratio of the two distance functions measures Farrell (1957) technical efficiency change (Effch) from the period t to the period (t+1). The second term measures technological progress (Techch) from the period t to the period (t+1). In other words, the second term, TC, measures the shift in the frontier. The term Farrell technical efficiency is greater than, equal to, or less than one (Effch (>1, =1, <1)) indicates that the firm is closer to frontier, no change, decline in productivity. The second term, Techch, is greater than, equal to, or less than one (Techch (>1, =1, <1)) indicates that the technological best practice has increased, unchanged, declined.
www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 7, No. 8; 2015
The Malmquist productivity index of firm-A is illustrated by using the following figure-5, considering one input one output case, assuming constant returns to scale and the equation (7). Grifell-Tatje and Lovell (1997) argued to assume constant returns to scale while estimating Malmquist productivity index as Malmquist productivity index may not capture the resulting gains or losses from scale effect while variable returns to scale is assumed. The hidden reasons are the nature of firm level and the aggregate data. In the Figure 5 , the firm A produces output y by using input x. The firm produces at A1 at time period t and at A2 at time period (t+1). Firm A is inefficient at time t, as the firm is producing at A1, under the frontier line-CRS1. However, the firm A is efficient at time (t+1) and producing at A2, on the frontier-CRS2. The frontier is shifted upward indicates technical advancement/progress. The technical progress includes two components: a time component and a technological component. By using the Figure 5 and the equation (7), the Malmquist productivity index is as equation (8). 
The Figure 5 shows that Malmquist productivity index of firm A is greater than 1 (MPI>1) which means growth in productivity. The sources and their magnitude to the Malmquist productivity index reflected in the efficiency change (Effch) ratio and technical progress (Techch) ratio. The efficiency change in firm A also greater than 1 (Effch > 1) which indicates increase in efficiency. The technical change is also greater than 1 (Techch > 1), upward ship, indicates technological progress.
A Malmquist Productivity index is calculated for the adjacent period by using the four distance functions: ( , ), ( +1 , +1 ), +1 ( +1 , +1 ), +1 ( , ) . There are many techniques to calculate the value of a distance function. The techniques available for calculating the values of the distance functions can be grouped in two broad categories: mathematical programming and econometric analysis. However, most widely used technique is the linear programming problem. Färe et al. (1994) developed DEA-friendly Malmquist productivity index. This study applies DEA-like distance functions to estimate the Malmquist productivity index.
The relationship among the Malmquist productivity change index, efficiency change, technical change, pure efficiency change, and scale efficiency change are described in the equation (9).
MI or Tfpch -Malmquist Productivity Index;
Effch -efficiency change;
Techch -technical change;
Pech -pure efficiency change;
Sech -scale efficiency change.
Malmquist productivity index is also known as Malmquist productivity change index, Malmquist total factor productivity change index.
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Constant and Variable Returns to Scale
An important issue in productivity analysis is returns to scale properties of the production technology. The two most frequently returns to scale properties assumed in productivity analysis are constant returns to scale (Charnes, Cooper, & Rhodes, 1978) and variable returns to scale (Banker, Charnes, & Cooper, 1984) . According to constant returns to scale, output will increase according to the increase in the input. For instance, if input is increased by 100 percent then output will also increase by 100 percent. On the other hand, in the case of variable returns to scale, when input increases, output increases at first and then decreases according to scale size. In figure-6, according to constant returns to scale, only the decision making unit B is efficient. However, according to variable returns to scale, all the points: A, B, C, and D, are efficient. Malmquist productivity analysis can be conducted based on the assumption-production technology follows constant returns to scale or variables returns to scale. However, this study is based on the assumption that production technology follows constant returns to scale. By using one-input, one-output example, Grifell-Tatje and Lovell (1997) showed that total factor productivity is not measured correctly when it is assumed that production technology follows variable returns to scale. This happens because of nature of firm level and aggregate data. Consequently, Malmquist productivity analysis is conducted assuming production technology follows constant return to scale.
Data Envelopment Analysis
Data envelopment analysis is a linear program based program developed and proposed by Charnes, Cooper, & Rhodes (1978) to measure the efficiency of the DMUs those use the similar type of inputs and produce the similar type of outputs. The proposed model is based on the assumption of constant returns to scale and input orientation. The model forms a pair-wise non-linear efficient frontier and DMUs are compared with the frontier to determine the efficiency of the DMUs. However, model based on the various types of returns to scale and orientations are also developed later. Among the models developed later, Banker, Charnes, & Cooper (1984) is the most popular model. However, this study is based on the assumption that production technology follows constant returns because of practible-ness of firm-level and aggregate data.
A Malmquist productivity index for a fair of adjacent period is constructed based on a set of the four distance functions: ( , ), ( +1 , +1 ), +1 ( +1 , +1 ), +1 ( , ). We should solve total n sets for n sample DMUS. There are many econometric and mathematical methods to estimate the values of the distance functions. However, DEA-Like linear programming problems are used to estimate the values of the distance functions in this study. The following a set of four linear programming problems-output-oriented CRS envelopment model are formulated and solved to construct the Malmquist productivity index. 
subject to
(c) By comparing y t+1 with the frontier at time t+1, i. e., determining
(d) By comparing y t with the frontier at time t+1, i. e., determining D t+1 (y t+1 , x t+1 ).
) is the inputs vector, = ( 1 , … . , ) is the output vector and t = 1,…..T. Where superscript denotes time period and subscript denotes DMU identity. λ is the weight given to the DMU, 1 < D < ∞ is proportional increase in the outputs keeping the inputs constant. 0 ≤ 1/D (= ) ≤ 1 is a technical efficiency score.
Results
Summary Information on the Input and Output Variables
Table-3 shows the descriptive statistics of the input variable-total fixed assets. The mean fixed assets is stable over the period whereas maximum fixed assets is decreasing during the period and the minimum fixed assets is increasing. These trends mean that total fixed assets of the industries are moving toward a commo size. Table 4 presents descriptive statistics of input variable-wages and salary. The arithmetic mean, maximum and minimum all are substantially increasing. One reason of this increase is increase in salary and wages. Another reason is the increase in total staffs. Table 7 summarizes the evolution of the productivity growth in the sector. The table shows that productivity is increased by 1.3 percent on a geometric average during the period 2006-2012, a total of 9.1 percent for the period. The growth is mainly due to increase in the technical efficiency by 4.1 percent per year, 28.7 percent in total for the period and decline in the catching up by 2.7 percent per year, 18.9 percent in total for the period. The main reason for the lower average annual productivity growth is the decline in the productivity by 12.9 percent in the period 2006-7, 12.7 percent in the period 2008-9 and 3.1 percent in the period 2011-2. More specifically, the table shows decrease, increase, decrease, increase, unchanged and decline in the productivity during the periods respectively. The table shows that the productivity is increased in the year 2007-8 by 26.8 percent which is mainly due to increase in technical efficiency-18.1 percent and partly due to increase in technological progress-7.4 percent. Later, in the year 2009-10, the technological progress happened by 110 percent and the technical efficiency is declined by 45 percent. Consequently, the net increase in the productivity is only 14.5 percent. The productivity is about unchanged in the year 2010-2011. On the other hand, the productivity is declined by 13 percent in the period 2006-07 which is about evenly due to decline in technical efficiency and technological progress. In the period 2008-9, the productivity is declined by 13 percent mainly due to decline in technological progress. Similarly, the productivity is declined by 3 percent in the period 2011-2 due to decrease in technological progress by 15 percent. On a geometric average, the productivity growth for the sector is 1.3 percent.
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Malmquist Productivity Change Index Summary of Annual Means
The Malmquist Index for Pharmaceutical Industries
Table-8 summarizes the Malmquist productivity change index and its components summary of firm means over the period [2006] [2007] [2008] [2009] [2010] [2011] [2012] . The results show that on a geometric average, the productivity of the pharmaceutical industry is increased by 1.3 percent which is due to 4.1 percent increase in efficiency and 2.7 percent decrease in technical progress. The productivity is decreased in the case of seven industry and increased in the case of seven industry out of fourteen industry in the study. The industry-1's productivity is declined by 2 percent on the account 3 percent technological decline and 1 percent increase in technical efficiency. The maximum productivity gain is 17.4 percent by industry-10, and the maximum productivity loss is 12 percent by industry-9.
The maximum efficiency gain is 26.2 percent by industry-10 and the maximum efficiency loss is 6 percent by industry-9. The highest technological progress is 11.4 percent achieved by industry-13 and the maximum loss is 7 percent by industry 4. Note. All indexes are geometric averages. Table 8 shows that the productivity of the seven industries: industry 2, 3, 6, 10, 11, 12, & 13 However, the average total productivity ratios for the year 2010, 2011, & 2012 for productivity growth industries are 5.17 percent, 13.63 percent and 13.50 percent respectively and the average total productivity ratios for the year 2010, 2011, & 2012 for productivity declined industries are 4.54 percent, 4.89 percent and 4.34 percent respectively. Clearly, the leverage ratios are substantial lower for the productivity declined industries than those of productivity growth industries. Vol. 7, No. 8; 2015 Thus the leverage ratio of the productivity growth industry are lower for the year 2007, 2008, and 2009 and higher for the year 2010, 2011, and 2012 than those of the productivity declined industry. As a trend, the productivity growth industries having an increasing trend of financial leverage and the productivity declined industries having a decreasing financial leverage ratios. 
Leverage & Productivity
The Malmquist Productivity Indices and the Standard Measures of Corporate Performance (ROA, ROE, EPS, ROS & OCFA)
Conclusions and the Future Research Directions
This study report presents a report on the study-productivity growth, efficiency change and technical progress of pharmaceutical sector in Bangladesh. The study shows that the productivity growth is low because of two reasons: productivity is declined in the case of 50 percent of the sample times and 50 percent of the sample industries. The productivity growth would be substantially higher if the productivity of all sample industry and all sample time would be kept increasing. The industry should identify the causes of the productivity decline and should adapt the necessary measures in order to increase the total productivity. In addition, this study shows that the Malmquist productivity index & its component and the traditional measures of corporate performance represent different aspects of corporate performance.
Hope that this study established a useful basis for the future researcher in the field. Based on this study, future research agendas are as follows.
(a) More comprehensive research, by including more samples in time and number of the industry and by using the research design of this study, should be conducted in future on the year every year in order to identify productivity change index, and reasons of productivity changes for the managerial decision making.
(b) Further research should be conducted, by including more samples in time and number of the industry and by using the research design of this study, in order to check one of the research findings-the Malmquist productivity change index and its components and the standard measures of corporate performance measure different aspects of corporate performance. In other words, it will be significant to see the relationship between the Malmquist productivity change index & its components and the standard measures of the corporate performance.
(c) In addition, research should be conducted, by including more samples in time and number of the industry and by using the research design of this study, to check the dependence of the leverage on the Malmquist productivity change index and its components and the dependence of Malmquist productivity change index & its components on the leverage by considering the Malmquist productivity change index and its components as the www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 7, No. 8; 2015 proxy of corporate performance in order to add new knowledge with the existing knowledge about the effect of leverage on the firm performance and the effect of firm performance on the leverage.
(d) Finally, this research design should be extended to the other sectors: textile, food and allied products, engineering, pharmaceuticals and chemicals, tannery & leather, information technology, fuel and energy, ceramic and cement of the economy in order to make better productivity management decisions in the sectors. The relationship between the debt ratio and the Malmquist index & its components of a sector should be compared with the other sectors to develop in-depth understanding. Furthermore, to determine the dependence of the leverage on the Malmquist productivity change index & its components and the dependence of the Malmquist productivity change index & its components on the leverage by treating the Malmquist productivity change index and its components as the proxy of corporate performance. The results of one sector should be compared with the other sectors for developing understanding in the sectors.
